Capillary electrophoresis to characterize ricin and its subunits with matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
Capillary electrophoresis (CE) and matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) have been employed as highly efficient methods to characterize ricin, its subunits, and the chemically deglycosylated forms. As a CE method, sodium dodecyl sulfate-capillary gel electrophoresis (SDS-CGE) was used because of its merit over the conventional slab gel techniques. SDS-CGE showed higher resolution capability over other analytical tools in the analysis of the ricin mixture as well as in each of its purified forms. The high resolution was considered to be a result of the presence of carbohydrates on ricin subunits, and this property was useful for identifying the native ricin or its A chain from their chemically deglycosylated forms. However, this method exhibited an overestimation of the molecular mass due to the carbohydrate moieties on ricin subunits, and the inaccuracies were observed to be dependent on the carbohydrate content of the subunits. The exact molecular masses were measured by MALDI-TOF MS, and the results were almost consistent with the expected values. This study clearly illustrates the usefulness and necessity of complementary use of two powerful analytical techniques to characterize ricin and its subunits in a various research fields such as poisoning and immunotoxin research.